Urban Deep Road Tunnel Construction Project in Korea and Technical Requirements  by Kim, C.Y. et al.
Available online at www.sciencedirect.com
The Twelfth East Asia-Pacific Conference on Structural Engineering and Construction 
Urban Deep Road Tunnel Construction Project in Korea and 
Technical Requirements 
C. Y. Kim1a, S. B. Yim1b, S. H. Jang1, S. W. Lee1, K. Y. Kim1, and K. H. Park2
1Geotechnical Engineering & Tunnelling Research Division, Korea Institute of Construction Technology, Korea 
2School of Engineering and Technology, Asian Institute of Technology, Thailand 
Abstract 
Currently, advanced nations have been expanding underground traffic facilities in an effort to ease the traffic 
congestion as well as secure the green space on the ground in metropolitan area and a various projects aimed at 
achieving such a purpose have been also implemented in Seoul metropolitan area in Korea, where however not many 
deep road tunnels have yet to be built and thus, the technologies required for implementing such projects fall 
relatively behind. This study was intended to evaluate the deep road tunnel projects in Korea in an attempt to define 
the deep road tunnel which could accommodate the surrounding environmental requirements and furthermore identify 
the core technologies needed for constructing the cost efficient and safe underground structure. 
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1. INTRODUCTION
Currently, advanced nations including Europe and USA have been expanding underground traffic 
facilities in an effort to ease the traffic congestion as well as develop the new sustainable space and 
promote the green growth. Korea also has been experiencing the difficulties in expanding the traffic 
facilities on the ground in metropolitan area because of the problem with land acquisition and civic 
complaints during construction, and particularly increasing traffic concentration and severe congestion 
causes a huge social and economical loss and thus the need for constructing a deep underground traffic 
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facilities in downtown as part of the way to fundamentally deal with the traffic congestion has been 
emerged.  
Seoul Metropolitan government, in a bid to deal with such problems, made public the U-Smartway 
project comprising 6 underground highways and 2 belt ways which totals 149km in length, and the 
Ministry of Land, Transport and Maritime Affairs (MOLTMA) and Gyeonggi Province revealed the plan 
to build a 40m-deep underground railway in metropolitan area.  
However Korea has yet to have sufficient experience and have accumulated or evaluated the 
technologies needed for constructing the deep underground road in downtown, compared to advanced 
nations, and thus dependence on foreign technologies would be high, when such project is implemented. 
Hence, this study was intended to evaluate the planned underground traffic facilities and furthermore 
identify the core technologies needed for constructing the cost efficient and safe road tunnel.  
2. BASIC CONCEPT OF URBAN DEEP ROAD TUNNEL 
An urban deep road tunnel refers to the underground road designed to pass through the underground 
space in densely-populated urban area for the purpose of urban redevelopment and traffic control, and the 
need of such a deep road tunnel has been on the rise because of overcrowding in downtown, land 
acquisition, civil complaints and increasingly growing value on environment and urban landscape. A deep 
depth refers to the depth beyond the level for subway construction (40m or deeper) or the level for footing 
of the structure (10m from the top of supporting ground)  
A road tunnel in Korea is considered to be built at 40m or deeper. Technical considerations, in general, 
for using the underground space for the traffic facilities are described in Table 1. 
Table 1: Technical requirements for deep tunnel 
Background Technical requirements  
Response to public 
transport
Large section 
· Excavation technology for a large tunnel section  
· Technology for stabilizing a large excavation face  
Response to high land use, complexity  
· Neighboring excavation technology 
· Excavation technology for irregular section 
Effective use of urban 
space
Deep depth 
· Technology to deal with high water pressure 
· Reliable ground investigation technology 
Environment 
Non-open-cut 
Long distance excavation
Minimal vertical shaft 
· High-speed excavation & construction technology 
· Efficient mucking and material delivery  
· Expansion at the branch 
Measures to prevent 
ground water pollution 
· Ground water conservation  
· Pollutants (dust, NOx) removal technology  
Safety 
· Fire-prevention measures  
· Fire-resistance ventilation & earthquake-resistance 
Cost & schedule reduction  · Rational construction 
3. URBAN DEEP ROAD TUNNEL PROJECT IN KOREA 
Seoul Metropolitan government made public plan to build a 149km-long U-Smartway road tunnel 
which comprises 9 routes in north-south and east-west in 3x3 grid shape as part of the plan to cope with 
the severe traffic congestion. U-Smartway will be designed for the drivers to share the various 
information using sophisticated information system while driving road tunnel and moreover, vehicle will 
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possibly be controlled by the system, not to mention the driver, to provide more safe and comfortable 
environment than on the ground. Total length is 149km and the cost is estimated at ୸1.12 billion. U-
Smartway network was planned to provide the access to the harbor and airport, incorporating the regional 
characteristics as indicated in Figure 1 so as to enhance the accessbility between Seoul and Incheon. And 
the major locations, downtown and the outskirt area will be linked in a grid shape and the urban 
circulation function will be granted to allow the bypass. Two underground belt ways will be linked to 
inner belt ways on the ground and Kangnam belt way, thereby significantly reducing the traffic passing 
through the downtown. 
(a) Deep road tunnel planning (b) An underground parking lot 
(c) A bird’s eyes view of JCT (d) Connection of the underground parking lot and public 
transportation
Figure 1: Concepts of U-Smartway 
A MOLTA and Gyeonggi Province-led Great Train Express (GTX) is the project to be built at 40m 
depth and among the proposed routes under consideration are Dongtan~Goyang KINTEX (74.8km), 
Cheongryangri~Incheon Songdo (49.9km) and Euijungbu~Gunpo Geunjung (49.3km) GTX project 
aimed at building a railway network which will provide a 30-minute access to the downtown Seoul from 
the outskirt area within 60km is estimated at ୸1.39 billion in total cost and is planned to connect with 
existing subway and railway stations.  
Besides, A road tunnel under the existing Seoul~Busan expressway and Seoul~Incheon expressway is 
under consideration and until 2020 when the construction of determined or planned underground traffic 
facilities starts in earnest, ୸3 trillion at least will be needed. 
3154  C.Y. Kim et al. / Procedia Engineering 14 (2011) 3151–3154
4. TECHNICAL REQUIREMENTS FOR CONSTRUCTION OF URBAN DEEP ROAD 
TUNNEL CONSTRUCTION 
Viewing the foreign cases including A86 tunnel road in France, Tokyo tunnel beltway, M40 project in 
Madrid, SMART project Malaysia and Alaskan Way Project in Seattle, USA, technologies used in 
common included avoiding open-cut method to prevent environmental impact or disturbance of traffic 
flow, adoption of environment-friendly shield TBM and a twin tunnel to accommodate the small vehicles 
for efficient use of the section.  
The core technologies needed for construction of underground traffic facilities are as follows. Since 
the project is to build the road tunnel to deal with the urban traffic congestion, demand for technology for 
a 2-lane or wider tunnel is expected. To build such wide tunnel, application of shield TBM for a large 
tunnel section, design and construction of a large twin tunnel and the strict safety management are 
necessary. And in view of the foreign cases, the technologies to connect with the existing traffic network 
have yet to be systematically established. So the technologies to link with the existing traffic network 
would possibly serve the core technologies in the future.  
The technologies for a large section, deep excavation, vertical shaft which are needed to link the tunnel 
with the structure on the ground and the open-cut excavation in urban area seem to have reached a certain 
level already. However in line with the increasingly growing concern on comfortable living space, 
minimized disturbance of traffic flow and environmental impact, the need for developing more eco-
friendly and cost-efficient technologies and open-cut excavation technology are expected to continuously 
grow. And the priority shall be given to ventilation and life-safety technologies to ensure the safety will 
be maintained at the deep underground level and the state-of-the-art technology to reduce the 
environmental impact and damage to the existing structure shall be developed.  
More importantly, the study on Net-zero energy tunnel technology and green space development 
technology to produce the energy for tunnel operation shall be implemented in line with the eco-friendly 
green growth era, and furthermore, the technology to create the human-centered sustainable new space 
needs to be developed. 
5. CONCLUSION 
To expand the underground traffic network as well as to create the green space on the ground in 
metropolitan area, using the deep underground space is unavoidable. A deep road tunnel project planned 
by Seoul Metropolitan government and GTX project are the mega projects worldwide and the new 
concepts in all relevant areas including the legislation, institution, tunneling technology, ventilation and 
life-safety need to be established to accommodate the project. Though more controversial issues remain 
unresolved in legislative and institutional area than tunneling technology, now it's necessary to identify 
the problems with deep road tunnel and develop the strategy to deal with the problems, without delay. 
